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Introduction: Linear or curvilinear eruptive fis-

sure vents are the dominant sources of basaltic lava on 

planetary surfaces. To better understand the associa-

tion of fissure vents with volcanic terrains, we evaluate 

fresh terrestrial features of the Great Rift and sur-

roundings on the eastern Snake River Plain (ESRP) of 

Idaho, USA, as well as Hawai`i, Iceland and Ethiopia. 

We use geomorphology and physiography to cate-

gorize fissure vents on Earth and the Moon. Volcanic 

features on Mars have been extensively studied previ-

ously, but we focus on the fossae near Alba Mons and 

low shields in the Tharsis region. Lunar features are 

examined using the Lunar Reconnaissance Orbiter 

Camera (LROC) in Quickmap, while the study of vol-

canic features on Mars uses MRO Context Camera 

(CTX) imagery. This study represents a component of 

the SSERVI program FINESSE (Field Investigations 

to Enable Solar System Science and Exploration), Dr. 

Jennifer Heldmann, PI. 

Basaltic Fissure Vents on Earth:  Lava fields on 

the ESRP reveal three types of basaltic fissure vents: 

(1) monogenetic, simple short-lived eruption, at least 

one visible fissure vent (e.g., Kings Bowl); (2) mono-

genetic, low-shield or pyroclastic cone obscures fissure 

(e.g., Wapi lava field); and (3) polygenetic, intermit-

tent eruptions, multiple vents and cones over an ex-

tended time period (e.g., The Great Rift). Collectively 

they represent, especially types 1 and 2, the progeni-

tors of plains-style volcanism, typified by the ESRP as 

a major contributor to the landscapes of terrestrial 

planets. Many other examples exist on Earth. 

A fourth type of fissure system, not apparent on the 

ESRP, is represented by networks of dikes and vents in 

major volcanic rift zones. These systems are character-

ized by dike swarms with aligned fissures and graben 

and extensive lava flows (e.g., Lakagigar, Iceland). 

Fissure Vents on the Moon:  Fissure vents on the 

Moon are mainly represented by dark pyroclastic de-

posits in two terrains: floor-fractured craters (FFCs) in 

highlands and smooth plains within or near mare ba-

sins. Nearly all in FFC settings are type 1 simple sys-

tems and a few are type 2, where vents are obscured by 

pyroclastic deposits. We find no evidence of types 3 or 

4 in FFCs, and only two vents are considered to be 

type 2, Airy and Hell, which are cones that dominate 

the interiors of their host craters. Most vents associated 

with maria are also type 1 and a few are considered 

type 4; however, many mare vents likely were covered 

by lava. Some type 1 mare vents lie on complex rille 

networks (rimae) where multiple vents are likely. We 

suggest that most mare vents, like flood basalt fissures, 

may actually be considered type 4.  

A plot of lunar fissure vent dimensions (Fig. 1) il-

lustrates a near linear trend of crater depth vs. width 

represented by mare vents with FFC vents closely as-

sociated. Several postulated vents fall significantly off 

that trend, having much greater relative widths, which 

may represent the existence of lunar calderas. 

 
Figure 1. Plot of depth vs. width of lunar vents, meas-

ured rim-to-floor and rim-to-rim using Quickmap. 

Fissure Vents on Mars: Fissure vents on Mars un-

surprisingly depict many structures of plains volcan-

ism found on the ESRP analog terrain. Fossae vents 

are dominantly type 1 well-exposed fissures with few 

visibly connected lava flows; however, most lie on 

vast lava flow fields so many earlier vents are likely 

buried. By contrast, type 2 fissure vents on low shields 

reveal more direct association with outflow lava lobes 

that cover the flanks. Although many reveal elongate 

craters, only a few portray a direct association (type 1) 

to a linear fissure. Types 3 or 4 fissure vents may have 

existed in Mars’ geologic history, but additional explo-

ration is necessary to reveal geologic associations.  

Conclusions: The preponderance of type 1 fissure 

vents in FFCs suggests relatively small, local networks 

of magmatic reservoirs compared to much more exten-

sive type 4 dike swarms depicted by mare volcanism. 

Type 1 fissure vents also suggest late-stage, low-

volume volcanism in fossae on Mars, while type 2 

vents are mostly associated with low shields. Exten-

sive older lava fields on the flanks of large Tharsis 

shields may indicate type 4 dike swarms; however, that 

association will require more detailed exploration. 


